it cannot be without interest to ascertain whether that force is made to subserve the attainment of required ends in the animal economy. In the construction of the body thei'e is not only the adaptation of one structure or function to other structuics and functions, but there is also an adaptation of structures and oigans to the outward physical forces of nature, lhus, the mechanism ?f the eye enables us to recognise the subtle undulations of the ether as light, and through that of the car the undulations of an are converted into sound. It was therefore to be expected that some mechanism would be found in animal bodies to make^ the weight of the atmosphere useful, and I shall allude to some of the contrivances for this purpose, before speaking of the special relation which is the subject of the present paper. 
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There is an effect of the atmospheric pressure on the living body which is rarely thought of, although of much impoitance, viz., its keeping all the parts about the joints firmly togethei by an action similar to that of the Magdeburg hemispheres. The In assisting the action of the heart, the pressure of the atmosphere takes an important part. "The heart," says ,Dr Pettigrew, 11 hns the power of forcibly expanding itself, as it has of forcibly closing itself. It can therefore, in virtue of its rhythmic movements, alternately suck in and eject blood?the auricles attracting it while the ventricles are repelling it, and vice versa."3 The pressure bearing on the surface of the body thus becomes an essential auxiliary to the whole circulation. Tt is evident that no dilatation of any of the heart's chambers can take place without the pressure on the inner surface of their walls being sustained. That is to say, the muscular force would not succeed in forming an absolute vacuum. The filling of the cavity must be simultaneous with its dilatation, and in securing the former part of the process, the weight of the air becomes a necessary agent.
In the abdomen, if its mode of operation is less obvious, the action of the atmospheric pressure is still very important. How it may make the walls of the cavity adjust themselves to the change of bulk which so frequently occurs in the contents of the intestinal all times be preserved between the pressure on the surface and that within the skull. In any other case the circulation of blood through it would be impossible. The conditions of this equilibrium being preserved involve, 1st, absolute fulness of the cranial cavity; and, 2d, this, peculiarity?that for any quantity of blood made to enter the cavity, an exactly equal quantity should at the same moment be discharged from the venous sinuses.
Our further object in this paper will be to illustrate these points in the first place, and then to show how certain forces are at work whose tendency it is to disturb the equilibrium of the internal circulation, and therefore of the internal pressure, and to point out the modes in which an equilibrium may be preserved or rectified.
I may remind you that the discussion of some of these questions here is not new. It was before this Society, and indeed in the first session of its existence, that Dr Kellie of Leith read the celebrated essay which has since given rise to so much discussion. The full title of Dr Kellie's paper was,?" An Account of the Appearances observed in the Dissection of two of three Individuals, The molecular changes in the tissues constitute a force which exerts an influence on the circulation in all parts of the body.
It is assisted by the ganglionic nerves regulating the minute arteries, but is not essentially dependent 011 these, and its activity and power of modifying the local circulation have no direct relation to the force of the heart's action. The blood itself does not flow passively, or only under the influence of the latter. In the capillaries it both acts and is acted on. It attracts to itself certain elements of the tissue, and the latter attracts certain elements from the blood, and a constant interchange goes on. The amount and rapidity of this interchange greatly modify the facility with which the blood passes through the capillaries. When more active, the circulation is brisker, and the pressure within the vessels is increased; when less active, the movement of the blood is more sluggish, and its pressure within the vessels is lessened.
While it continues, the blood moves onwards although the vis a tergo has failed; if it ceases, the blood becomes stagnant although the action of the heart may continue strong. 
